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Regulatory Action of Soy Isoflavone on MicroRNA Expression

Hirofumi TACHIBANA"", Shuya YAMASHITA? and I-Chian Lin*

'Division of Applied Biological Chemistry, Department of Bioscience and Biotechnology,
Faculty of Agriculture, Kyushu University, Fukuoka 812-8581
“Institute of Fruit Tree and Tea Science, National Agriculture and Food Research
Organization (NARO), Kagoshima 898-0087

ABSTRACT

MicroRNAs (miRNAs), the small RNAs that have function to regulate gene
expression, have recently attracted attention as molecules that relate to
homeostasis and diseases. The relationship between the physiological effects of
food factors and miRNAs have been mostly unknown. In the present study, we
investigated the elect of soy isoflavones on miRNA expression and its mechanism.
Oral intake of daidzein changed several serum-miRNAs expressions in mice.
Daidzein also changed some serum-miRNASs expressions that other phytochemicals
did not affect. In human cervical cancer cell line HeLa, miR-320a was identified
as in miRNA whose expression level was up-regulated by isoflavone treatment.
Isoflavone also decreased the protein expression of 3 -catenin encoded by CTNNBZ,
which is a target gene of miR-320a. So far, we have identified pap=associated
domain containing 5 (Papd5) as the critical gene for cell growth-inhibitory action
of isoflavones that are estrogen receptor-independent. Gene silencing of Papd5
canceled the miR-320a-increasing effect of equol. These results suggest that soy
isoflavones increase miR-320a expression and suppress translation of miR-320a's
target gene in the Papd5-dependent manner. Soy Protein Research, Japan 20, 68-71,
2017.

Key words : isoflavone, microRNA, anticancer elect, Papd5.
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Fig. 1. Daidzein and equol increased miR-320a
expression. The wild type HelLa cells were
treated with 10y M daidzein or equol for
24 h and then miR-320a expression levels
were assessed by real-time quantitative PCR
analysis. Data are presented as mean + SD,
n=3. *p<0.01. ns.”means not significant.
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Fig. 2. Gene silencing of B -catenin inhibited cell
proliferation in HelLa cells. After introduction
of siRNA for CTNNBL that encodes {3 -catenin
into HelLa cells, the cells were cultured for
96 h and cell number was counted. Data are
presented as mean + SD, n=3. **p<0.0010n.s."
means not significant.
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Fig. 3. Daidzein and equol decreasedf -catenin
expression. HelLa cells were treated with 10y M
daidzein or equol for 72 h and then 3 -catenin
protein expression levels were assessed by
western blotting analysis. Data are presented
as mean * SD, n=3. *p<0.05, *p<0.01.
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Fig. 4. Equol increased miR-320a expression in the Papd5-dependent manner. The HelLa cells stably-expressing

control-shRNA or Papd5-shRNA were treated with 10y M equol for 24 h and then miR-320a expression

levels were assessed by real-time quantitative PCR analysis. Data are presented as mean +

*p<0.01. n.s.” means not significant.

SD, n=3.
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